Abstract This note contains the proof of the expression for the effective emission with fuzzy asymmetric distributions in the paper by Nahorski and Horabik (this issue). It is an appendix to this manuscript and includes technical details of the proof.
Derivation of the expression for the effective emission with fuzzy asymmetric distributions
From equation (27) of the paper Nahorski and Horabik (this issue), repeated below for convenience,ˆ
the compliance condition of the buying party, after simple manipulation, iŝ
After buyingˆ emission units from the selling party, the compliance condition becomeŝ In approximations used in the sequel, the following approximate equation will be applied
which can be easily obtained from the first order Taylor series expansion of the left-hand side. Good approximations are obtained for | | << 1. Let us consider the expression in the square brackets in equation (2). Applying (3) we get
and similarly
Let us note thatˆ =ˆ ˆ . We can expect that the emission sold will be much smaller than that emitted by the selling party; thenˆ ˆ << 1, and therefore approximation should be good. Thus, dropping the expressions with the squares ofˆ ˆ we can transform the expression in the square brackets in (2) to ( )
and then to ( )
Now, raising above to the power 1 1+ and using (3) we get
The last but one term can be transformed as follows
and similarly the last term
Finally, the expression in the brackets in (2) approximately equals
The quality of approximations above depends on the ratios and . When they are small, the approximation is good. When they are close to 1, the approximation should be less good. The final formula (5) is, however, also true for = 1, as can be seen from an independent derivation of equation (29) of the paper Nahorski and Horabik (this issue). This may suggest that, in fact, the formula (5) might be derived without using approximation (3), at least in the final part of the derivation.
Thus, condition (2) can be approximately written aŝ
Comparing (4) with (1) we find the difference
which is exactly equation (30) of the paper Nahorski and Horabik (this issue).
